A calorimetric study of 3d metal ions-acyclovir interactions. The 2-hydroxyethoxymethyl group of acyclovir mimics the role of ribose in deoxy-guanosine and guanosine promoting the coordination through N(7).
The equilibrium constants and enthalpic values of metal acyclovir complexes have been determined by calorimetry for Co(II) (log K=0.96+/-0.05, DeltaH (kJ/mol)=-19.7+/-1.3), Ni(II) (log K=1.39+/-0.03, DeltaH (kJ/mol)=-21.5+/-1.0), Cu(II) (log K=1.83+/-0.03, DeltaH (kJ/mol)=-23.2+/-0.8) and Zn(II) (log K=0.71+/-0.06, DeltaH (kJ/mol)=-18.6+/-1.5). The equilibrium constants are similar to those of the divalent ions with guanosine and 2,9-dimethylpurine. By comparison with previous thermodynamic data, it can be shown that the 2-hydroxyethoxymethyl group promotes coordination through N(7) versus N(1) of the guanine ring for 3d metal ions. These results reveal that the 2-hydroxyethoxymethyl group placed on the purine ring of guanine in acyclovir causes a greater effect than that of the 9-methyl in purines and similar to or greater than that of the ribose moiety in guanosine. The 2-hydroxyethyoxymethyl group of acyclovir mimics the role of ribose in deoxy-guanosine and guanosine promoting a similar coordination chemistry (with very close log K and DeltaH values) for acyclovir, deoxy-guanosine and guanosine with divalent metals.